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Cost-Shari 


to Help 
Clean Our 
Waterways 


ATER pollution is a serious prob- 
lem but no one is sure just 
how to solve it. Large inflows of in- 
adequately treated sewage continue 
to pollute our waterways, while the 
costs of purifying wastewater con- 
tinue to rise. How can the difficult 
and expensive fight against pollution 
be financed? 

To help clean the Nation’s water, 
Congress mapped out a cost-sharing 
program in the Federal Water Pollu- 
tion Control Act Amendments of 
1972. The principal cost-sharing pro- 
gram described by the 1972 Act was 
the Environmental Protection Agen- 
cy’s Construction Grant Program. It 
provides local communities with par- 
tial Federal funding for projects to 
abate wastewater pollution. 

To “assist and serve as an incentive 
in construction of publicly 
treatment works” is the Construction 


owned 
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Grant Program’s objective. By sharing 
the costs of constructing abatement 
facilities with cities, towns, counties 
and other municipal jurisdictions, the 
Federal Government hopes to achieve 
clean water nationwide. 

During 1974, EPA asked the Na- 
tional Bureau of Standards to evaluate 
the Construction Grant Program in 
terms of efficiency and equity. NBS 
economists Dr. Harold E£. Marshall 
and Rosalie T. Ruegg consequently 
paper 
the cost-sharing program. ‘““What we 
found,” said Ruegg, “‘is 
that cost-sharing is not as efficient 
nor as equitable as it could be 


Choosing the Best Method 


When a municipality 
clean up its 


produced a which examines 


co-author 


decides to 
wastewater, a_ rational 
approach would be to choose the 


method that would provide a given 


MS 


abatement at least cost for 
that municipality. 
The 


ever 


level of 


choice, how- 
least costly 
according to 


municipality's 
may not be the 
choice for the Nation 
the authors’ research. Under current 
cost-sharing rules, cities or towns 
may be encouraged to choose tech- 
niques that taxpayers the 
but which are not least costly 


to the Nation 


cost local 
least 
Furthermore, current 
rules may encourage communities to 
build oversized facilities. 

A major cause of these inefficien- 
Marshall and 
is that the Construction Grant 


cies, according to 
Ruegg 
Program provides different levels of 
Federal funding for different kinds of 
abatement techniques and costs. 

Govern- 


Specifically, the Federal 


ment picks up 75 percent of the tab 
for capital cost and cost of land that 


turn page 
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COST SHARING continued 


is integral to the treatment process 
(generally referred to as construction 
costs). However, Federal funding does 
not cover operation and maintenance 
costs or other land costs. 

With this type of cost-sharing 
scheme, communities may reduce 
their own costs by choosing con- 
struction-intensive anti-pollution tech- 
niques. For example, a local gov- 
ernment may elect to build an 
expensive sewage treatment plant be- 
cause EPA pays 75 percent of its con- 
struction cost, even if the plant’s total 
price tag—the municipality's cost 
share plus the Federal Government's 
cost share-—-exceeds that of other, 
equally effective techniques. 


Alternative Anti-Pollution 
Techniques 


“There are a number of technically 


viable alternatives,” Ruegg noted, 
“which alone or in combination may 
offer an improvement in cost effec- 
tiveness over conventional treatment.” 

The wide range of alternative anti- 
pollution techniques includes reduc- 
ing water use, enlarging and reha- 
bilitating sewer collection systems, 
pretreating wastewater in the sewer 
system and separating wastewater 
sewers from storm sewers. 

In addition, conventional waste 
treatment plants can be aided or re- 
placed by community septic tanks, 
land treatment of wastes, aeration of 
receiving waters and even by raw 
sewage lagoons. When _ operating 
properly, septic tanks and land treat- 
ment both allow wastewater to seep 
through the ground, entering the 
ground water supply as_ naturally 
cleaned water. Raw sewage lagoons 
similarly allow natural processes to 
clean wastewater; the interaction of 
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sunlight, oxygen, bacteria and algae 
decomposes waste and restores the 
water’s purity. Artificially injecting air 
or molecular oxygen into waterways 
increases the water’s quality and its 
capacity to assimilate wastes. 

All of these or other alternative 
techniques, which range from teaching 
the public water-saving practices to 
irrigating land with partially treated 
wastewater, differ in their eligibility 
for Federal funds under the Construc- 
ticn Grant Program. Any technique 
which requires a large expenditure on 
operation and maintenance rather 
than on capital will receive relatively 
little assistance from the Construction 
Grant Program. 

To correct these biases and their 
resulting inefficiencies, Ruegg and 
Marshall recommend that the Federal 
Government share construction costs 
and operation and maintenance costs 
in the same proportion for all pollu- 
tion abatement techniques at a given 
location. 


A Question of Scale 


If a municipality decides to build 
a waste treatment facility, the next 
question is: How big? Choice of scale 
depends on cost-benefit criteria; eco- 
nomic theory suggests a rational deci- 
sion maker will develop his facility to 
the point where marginal cost equals 
marginal benefit. This simply means 
the decision maker tries to get the 
most out of each dollar spent. 

Cost sharing has incentive effects 
on municipalities that can result in 
their picking abatement projects that 
are too large, too small or just right 
in size from the standpoint of national 
efficiency. Consider an example 
where cost sharing would provide an 
incentive for overbuilding. 


For example, if an additional $1,000 
expenditure on a treatment facility 
yields additional benefits equal to 
only $750, the additional investment’s 
cost is more than the benefits it pro- 
vides, so it would be inefficient to 
expand the facility. However, suppose 
the municipality pays only $250 of an 
additional $1,000 investment, since 
its cost share is 25 percent. If it re- 
ceives more than $250 in benefits 
from an additional $1,000 investment, 
it will be encouraged to expand the 
facility. Thus cost sharing can en- 
courage a community to build too 
large a project from the standpoint 
of national costs and benefits. 

Choice of the optimal scale for a 
waste treatment project, according to 
the study, can be encouraged by 
Marshall’s “Association Rule.’ Ac- 
cording to the Association Rule, mu- 
nicipalities will choose a scale of 
abatement that is both locally and 
nationally efficient if they pay a cost 
share equal to their share of marginal 
benefits. The authors feel that the 
Federal Government's 75 percent cost 
share is probably too high because it 
may encourage communities to build 
oversized facilities. “And yet you 
don’t see municipalities breaking 
their necks to build sewage treatment 
plants,” Ruegg noted. “We suggest 
that other factors may be limiting 
development.” 


Constraints on Development 


One problem involves the distribu- 
tion of benefits. Which benefits are 
widespread enough to be considered 
national in scope? Which can be con- 
sidered local benefits which accrue to 
nonfederal interests? The authors feel 
that most abatement benefits prob- 
ably accrue locally. However, munici- 
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palities which receive Federal funds 
and make investment decisions may 
see benefits accruing outside their 
tively small jurisdictions as Fed- 
eral benefits and consequently will 
not pay for them. Without effec- 


rela 


tive regional cost-sharing manage- 
ment, it may be difficult to apportion 
costs appropriately between the non- 
federal sector and the Federal Gov- 
ernment. 

Another constraint on pollution 
abatement is the use of “sewer poli- 

s’ to check population growth. A 
county board of supervisors chairman 
summed up the problem saying 
We've used sewers as a growth man- 
agement tool. It’s a bad one, but it’s 


the only one we've had. 


User Fee Impacts 


Finally, the authors examine user 
fees—the charges imposed on indus- 
try, households and businesses for 
use of sewage removal and treatment 
facilities. ‘The existing user fee ar- 
rangements change effective cost 
shares, and that’s why we looked at 
them in this study,’’ said Ruegg. 

The authors show that the existing 


user fee program contributes to in- 


efficiency both in the selection 
techniques and in the sizing of 
cilities. The existing program also 
sults in a larger Federal subsidy 
industrialized communities than 
residential communities. 

Marshall and Ruegg conclude that 
under the optimal cost-sharing rules 
suggested in their study, communities 
would be encouraged to select more 
efficient abatement techniques and 
facility sizes. This improvement in 
efficiency would increase the degree 
of abatement per national dollar 
spent. 0 





Enerey from Waste 


HE “good life’ in America is in- 
5 Spal re threatened by two enor- 
mous problems: waste and energy. 
Our ability to dispose of the first, find 
enough of the second and maintain 
a balance in our environment will 
greatly affect future living conditions. 

A good solution to the waste and 
energy problems, according to 
National Bureau of Standards’ 
physical chemist Dr. George 
Armstrong, would be one 
which solves them both. 
That solution would be to 
generate energy from wastes. 

This topic is explored 
in a paper 


ni: 


by Armstrong and NBS chemist Dr. 

Eugene Domalski, delivered by Arm- 

strong recently at the Conference on 

Thermodynamics and National En- 

ergy Problems held in Warrenton, Va. 

“When we burn wastes as we do 

now, the energy of combustion 

is wasted,” Armstrong said in 

an interview. ‘This energy 

could be used to run a boiler, 

drive a turbine, heat a 

building or generate 
electricity.” 

“In the future,” 

he continued, ‘‘it 

may be economical 

for industry or 


municipalities to provide some or all 
of their own power by burning their 
wastes.” 

Municipalities which have substan- 
tial waste disposal problems are 
likely to be attracted to incinerators 
that convert combustion heat to us- 
able energy.” Conceivably, munici- 
palities could provide energy for 
apartment complexes or downtown 
businesses by incinerating wastes,” 
Armstrong said. “Right now, the city 
of St. Louis has a design for a munici- 
pal incinerator that will use its energy 
output as part of the city’s local 
power generation.” 

Effectively obtaining energy from 








disposal of waste, according 


strong 


can be aided by 


thermodynamic theory and data to 


practical problems like incinerator 


design 


- , , 
lowards this end, Armstrong and 


Domalski have prepared thermody- 
namic 


tables f a ¢ 
abies for an incinerator 


signers’ handbook recently pub 


by the American Society of Me 
ical Engineers 


ASME These 


indicate the heats of combu 
the organic materials which « 
waste and the heats of formati 


netal oxides produ 


ced 
waste combustion. The book 
Combustion Fundamentals for Waste 


Incineration 


345 E 


is available from ASME 


47th Street, New York, N.Y 


An Imposing Problem 


Americ ins generate over 2 Af 


on metric tons metric ton = 
! 


pounds) of solid waste per year 


over 45 kilograms (1 kilogram = 


pounds) per person each 


ently out 90 percent of 


n land 


burned in municipal 


cinerators 


However y scientists expect 
th > nror rion ) 
ine ft Oporuo!l OI 
t 


to increase in the future 


incinerated waste 
due to the 


increasing f ty of finding new 


landfill to the high 


million 


| 
venerated 


| 
rhan 


, : 
Btu/pound 


llion joules/kil 


However, the 


equal t 


Waxed 


soles of 
tree leaves a illion. Most ingre 
dients of urban 
fur, a potent 


to Armstrong 
From Waste Pollution to 
Air Pollution? 


When it comes to the environment 


on to one pr »blem often 


Remarking on 
ientist rec 


York City 


one 


1904, New 


use 


in 


{ 


impede devel- 


pore 1b em 


ion t 
GO 


smoke 


{j 


! 
Wssolives 


before 


\ 
smoke 
er, the en- 


d spose oT 


rong offered a solu 


ire Nmental runar< yuund 


’f course, we could do it 


when they piled 


} 


the streets, and every few 
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OPTIONAL USES OF ORGANICS FROM MUNICIPAL REFUSE 





ORGANICS 


APPLICATIONS 


DIRECT USE OF 
REFUSE DERIVED FUEL 


ce) 
RS 


POWER GENERATION 
HEATING 
COOLING 


ENERGY continued 


centuries built a new city on top of 
the rubble.” 


Where From Here? 


Long before men piled refuse in 
their streets, Armstrong noted, they 
lived in equilibrium with nature. In 
nature’s equilibrium the sun’s energy 
is converted to chemical potential 
energy as cellulose and other organic 
substances. In earlier ages, man used 
wood and other organic fuels no 
faster than nature could regenerate 
them and created wastes no faster 
than they would naturally disappear. 

With the industrial revolution how- 
ever, man expanded his energy use 
tremendously. Fossil fuels, which are 
vast reserves of stored high potential 
chemical energy, came into use and 
were so freely available they have 
been used carelessly. Even with 
today’s rising fuel prices, we hardly 
attempt to maximize fossil fuels’ po- 
tential use. 

With the phenomenal development 
and energy usage of the industrial 
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CONVERSION TO OTHER 
FUELS BY PYROLYSIS 


OTHER OPTIONS 


SANITARY LANDFILL 
COMPOSTING 

FIBRE RECLAIM 
METHANE GAS 

FEED 


era, we have accumulated vast quan- 
tities of waste, much of which is only 
partially used material. Only now 
are we beginning to realize that our 
natural resources cannot be exploited 
indefinitely. 

While few of us would advocate a 
return to agrarian society, Armstrong 
advocates returning to a principle of 
agrarian life—using natural materials 
to their fullest potential. This can be 
done, he notes, with today’s ad- 
vanced technology. 

“Rather than accomplishing our 
goals through ad hoc or empirical 
techniques,” he writes, “we should 
apply the resources of molecular 
structure analysis, kinetics and ther- 
modynamics to help us solve the 
problems of waste disposal and en- 
ergy generation.” 

A major concern in this area, he 
notes, will be to present thermody- 
namic data in a form that can be 
understood and utilized by ali people 
working in the field—for example, 
the technician helping to design or 
operate an energy-converting incin- 
erator. 


Further Suggestions 


As an alternative to obtaining en- 
ergy from waste incineration, there 
exist several techniques for making 
waste into oil. Armstrong says that 
converting all organic waste into oil, 
if it could be done, would fulfill the 
Nation’s demand for residual fuel oil, 
which is used for home heating and 
diesel trucks. 

In the hydrogenation process of 
waste conversion, 85-95 percent of 
the carbon present is converted to oil. 
After being “cooked” with other ma- 
terials at a high temperature in the 
absence of oxygen, one ton of dry 
organic waste yields about two bar- 
rels of oil. Since it takes 0.75 barrel 
of oil to “cook” the waste, the net 
oil production is about 1.25 barrels 
per ton of waste. The resulting oil 
is low in sulfur and high in heating 
value—35 million joules/kilogram. 

There is also a pyrolysis process 
which converts organic dry waste 
solids to oil. Years ago it was used to 
convert wood to oil and chemicals, 
but oil from pyrolysis was displaced 
by cheaper, more available petroleum. 

Bioconversion of waste by anaero- 
bic digestion by bacteria can produce 
about 280 cubic meters (1 cubic 
meter = 35 cubic feet) of methane 
gas per ton of solid waste. ‘Methane 
could be produced in big vats, like in 
a brewery,” suggested Armstrong. 

Finally, Armstrong notes that cellu- 
lose waste can be converted to glu- 
close, industrial waste to bricks and 
agricultural waste—specifically, ma- 
nure—can even be converted to edi- 
ble protein. Clearly, there are many 
alternatives to being overwhelmed by 
our own garbage, and the application 
of scientific theory to everyday prob- 
lems will provide better solutions. 0 
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Grain Alcohol 
Detected in Space 


NTERSTELLAR ethanol—also called 

ethyl alcohol and popularly known 
as grain alcohol—has been detected 
in the direction of the center of our 
galaxy in an astronomical source 
known as Sagittarius B2. The discov- 
ery was made by three different re- 
search groups comprising scientists 
from six institutions—including the 
National Bureau of Standards. 


Method of Deduction 


Ethanol was found in Sagittarius 
B2 by means of the characteristic 
microwave radiations the molecules 
emit. Each molecule broadcasts, so to 
speak, on a number of well-defined 
frequencies (spectral lines), and the 
molecules are detected and identi- 


fied by electronically sensing and 


measuring these frequencies with 
radiotelescopes and auxiliary elec- 
tronic devices. The discovery of 
ethanol involved two particular fre- 
quencies produced by quantum tran- 
sitions in which the molecules go 
from one level of rotational energy 
to another. 

To make an identification, one 
needs to know—by direct laboratory 
observations or by calculations using 
quantum considerations and an anal- 
ysis of the known portion of the 
spectrum of the molecule—what 
these frequencies are, the so-called 
“rest” frequencies. The molecules in 
space, however, are usually moving to- 
wards or away from the earth at ap- 
preciable velocities which, by the 
Doppler effect, changes the observed 
frequencies. Normally, the Doppler 
shift can be corrected for on the basis 
of past observations. 

However, detecting radio signals 
from space is not quite as simple as 
tuning in a radio or TV station be- 
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cause the signals from the distant 
interstellar molecules are extremely 
weak and almost completely lost in 
a background of electrical noise. To 
extract the signal from the noise, each 
observation must usually extend over 
periods of many hours, and electronic 
techniques are used to average the 
signal over the observation period. 
The noise fluctuates randomly, and 
so tends to cancel out from the aver- 
age, while the weak but steady signal 
from the molecule persists in the final 
average. 


Sequence of Events 


The events leading to the discovery 
of ethanol in Sagittarius B2 began 
with the October 1-3 observing ses- 
sion at the National Radio Astronomy 
(NRAO) 11-meter radiotelescope at 
Kitt Peak in Ariz., where Ben M. Zuck- 
erman of the University of Maryland, 
Barry E. Turner of NRAO and Nick 
Fourikis of the Australian CSIRO 
(Commonwealth Scientific and Indus- 
trial Research Organization) detected 
an unidentified signal they thought 
might be a rotational emission signal 
from either ethanol or methoxy- 
ethyne. They favored assigning the 
signal to the 4;4—3p 3 transition of 
ethanol, but did not have a precise 
rest frequency available to them to 
make an unambiguous assignment. 

During the very next observing 
session, October 4-6, Frank O. Clark 
and Donald R. Johnson of NBS used 
the same NRAO telescope to attempt 
to observe signals from still another 
new interstellar molecule. In the 
course of their observations a signal 
appeared at a frequency slightly dif- 
ferent from that of the molecule un- 
der investigation. Based on precise 
rest frequencies calculated by Frank 


|. Lovas of NBS, the new signal was 
immediately assigned to the 696 —5;; 
transition of trans-ethanol. 


) 


At this point, as required by proto- 
NBS team contacted Mark 
assistant NRAO Director for 
operations, 


col, the 
Gordon 
Tucson and 
permission to deviate from their orig- 
inal proposal in order to pursue the 
4,4—303 trans-ethanol 
and thus confirm their detection. Gor- 
don checked his files of proposals 
and that the 
transition of ethanol had already been 
requested by another group and was 
therefore protected under NRAO’s 
system. He requested that 
work on ethanol cease at this point 
until a could be 
how the interests of the group hold- 
ing the priority could be protected. 


requested 


transition of 


discovered 6096—515 


priority 


decision made on 


In the meantime (a few hours 
later), Zuckerman contacted NRAO 
to discuss the unidentified line that 
their group had detected and thought 
might be due to ethanol. It then be- 
came obvious that the line of Zucker- 
man, Turner and Fourikis was at the 
very same frequency as the 4;4—393 
ethanol NBS team had re- 
quested permission to observe to 
confirm their detection. 


line the 


It was subsequently learned that 
the priority proposal for the 69,—515 
ethanol line had been submitted by a 
Center for Astro- 
physics of Cambridge, Massachusetts. 


group from the 


In the lengthy discussions that fol- 
lowed it was decided to publish the 
results of the detection of ethanol as 
a joint report from the three observ- 
ing groups involved. The final pub- 
lication, to be published in the Astro- 
physical Journal, will have a total of 
13 authors from six institutions. O 





CREW threads are used in some 2 
million different U.S. products. 


Wherever technology exists, screw 
threads exist. Their pervasiveness 
means that people feel no need to 
think about them—screw threads are 
simply “there,” more or less taken 
for granted. But industrial and de- 
veloping nations around the world 
have found that they cannot afford 
to take screw threads for granted. 


If a bolt made in the United States 
does not fit a nut shipped from coun- 
try X or country Y, this failure of 
compatibility or interchangeability 
may have broad consequences, such 
as: 


®@ International economic and trade 
dislocations. 

© Supply and operating problems 
in the industrial and defense estab- 
lishments of America and her allies. 


For example, American factories 
in 1970 shipped some $2 billion 
worth of threaded fasteners to cus- 
tomers at home and abroad, and the 
installed value of these items was 
estimated at $10 billion. (Fasteners 
are only part of the picture, since 


274 


other threaded components also go 
to make up the screw thread indus- 
try.) In addition, the U.S. Government 
annually purchases in excess of $100 
million threaded com- 
ponents industry’s $51 
million annual export volume has a 
highly beneficial effect on the U.S. 
balance of payments. 


worth of 
while the 


Public safety is 
affected by 
example, a 


another area 
threads. If, for 
Philadelphia fire 
coupling does not fit a Baltimore 
hydrant, either city 


screw 


hose 


may be seriously 
handicapped in a large-scale emer- 
gency. This lesson was driven home 
by the great Baltimore fire of Febru- 
ary 1904. In 2 days 
buildings 


2,500 downtown 


worth $50 million were 
gutted while engine companies from 
nine neighboring cities stood by help 
lessly because their hoses could not 
be coupled to each other and would 


not fit Baltimore hydrants. 


It is more than a question of ‘‘fit.” 
Quality control as well 
bility 


as compati- 
and interchangeability is de- 
pendent upon national and interna- 


tional screw thread standardization. 


thread standards figure in in- 
numerable daily 
example, in the 


Screw 
situations—as, for 


routine safe arrival 


of a commercial airliner, lowering 


its landing gear with benefit of 
traversing screws whose threads are 
standardized to withstand 
fatigue. Experts estimate that there are 


8 million threaded 


stress or 


fasteners in a 747 
aircraft and 2,000 of them in an aver 
age automobile. 

These and other vital considera- 
tions have moved governments and 
technical groups to engage in screw- 
thread standards activity spanning 
the past six decades. It is not the kind 
of effort that 
final 
changing technology 


ernized 


can be expected to 


reach any solution—constantly 


requires mod- 


standards to meet current 


needs. Significant advances, such as 
new metals and alloys with different 
properties from the old, make im- 
perative the development of revised 
specifications or performance stand- 
ards. 

The World War | 


~ | 
prompted the United States to take 


pressures of 


the first formal toward coordi 


step 


nated national screw thread standards 
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Congress in 1918 established a screw 
thread commission. It was instructed 
to work for compatibility and inter- 
changeability of threaded fasteners 
and fittings. In addition, it was to 
improve communications between 
the War Department and the manu- 
facturers who provided military hard- 
ware. 

At war’s end, it was soon realized 
that innovations in civilian as well as 
military technology required further 
development and monitoring of 
screw thread standards. The range 
of potential applications ran the 
gamut of 20th-century 
and hardware—from 
bolts to light bulb bases 
for oil well drilling and pumping 
equipment and precise optical com- 
ponents. 

Congress twice extended the life 
of the wartime screw thread 
mission in the 1920’s to allow more 
time for implementing plans to “‘re- 
duce the variety of screw 
general use 
in case of war 
labor in 
peace 


technology 
and 
connectors 


screws 


com- 


threads in 
facilitate manufacture 
make the best use of 
industries in 
increase the safety of 


our time of 


travel 
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by rail, steamship, and aeroplane, and 


in general increase the depend 
ability of all mechanisms 


late 1930's a_reconstitut 


agency committee 
Interdepartmental 
Committee (ISTC 

With broadened 
the Commerce and Defense depart- 


now 
Screw Thread 
began operations 


representati n ot 


ments and leading voluntary standa 
ISTC 
high-quality 

that 
adopted by 


organizations, the 
thousands _ of 
thread 
nized 


standards 


were 


and 


standards groups in the United States 


and other countries. 
In 1948 


the first 


after 30 years of effort 


comprehensive agreement 
thread 
Great Britain, Canada 


and the United States was signed at 


on unification of the screw 


standards of 


the National Bureau of Standards in 
The 


basic requirements for 


. 
tripartite accord 


Washington 
emphasized 


interchangeability of threaded 


| 
genera 
eenera 
products” and stated that the signa- 
tory organizations Wil 


continu cooperation in the 


ous 


ther development and extension of 


these standards.”’ The 1948 agreement 


yroduced in the three 


ghout the war were 


rou 
rchangeable, resulting ir 


‘re inconvenience and great eco- 
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Like the 1948 treaty signers, today’s 
European Common Market and other 
leading intergovernmental bodies dis- 


plav a vital interest in questions of 
screw thread standards, compatibility 
Metric 


standards are a leading topic 


control screw 


; ' 
iy’s interactions among spokes 


men from all industrial nations 

ISTC government participants now 
lude representatives of the Atomic 
General 
the National 


Administra- 


Commission the 

1s Administration 
and Space 

ind the Federal Aviation Agency 
Army, Navy and 
Commerce Depart- 


Bureau of Standards 
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Air Force) and 
National 
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ire the American National Standards 
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Measurement Science 
in Iransition 


Hom the Laboratory into f 


Excerpted from a speech given by 
Dr. Ernest Ambler, Deputy Director 
of the National Bureau of Standards, 
at the Joint Measurement Conference 
held November 12-14, 1974. 
b Ge continuing efforts of many 
people and = organizations have 
provided the Nation with a generally 
excellent: measurement base. Highly 
accurate: Measurement standards are 
available for many basic quantities, 
and calibration services extend this 
accuracy to many levels. However, we 
now need to concentrate on the ex- 
tension of measurement competence 
from laboratory to “end use.” 

It is clear to us all that over the 
last several years, Adhere has been an 
increasing national concern with the 
need to protect workers from = haz- 
ards, to give consumers safe products 
and information to enable them to 
make choices based on a variety of 
considerations such as the energy 
efficaency of products. We have wit- 
nessed concern over the international 
effectiveness of our standards-writing 


procedures, particularly with regard 


YY 


to their potential use—to the disad- 
vantage of the United States—as 
non-tariff trade barriers.. And, as we 
DE Lcomn Calexe Mim COMME TA01 9100) ',2mmr ale M=> 4(clA16) 
medical care, we have seen the: ap- 
elicertelelammelamrclUiColnarldlolamm Commant-rel [er 
diagnoses and a concomitant need 
to introduce new ways to assure 
quality control of measurement pro- 
cedures. 

We see all around us a growing 
need for practical measurements. We 
know the proliferation of Federal 
laws and regulations demand this, 
that State and local codes and laws 
are a part of it and, indeed, the 
concerns of industry. with safety add 
to the need for more uniform meas- 
urements to be used in definite func- 
tional programs. 

As an example of the complexities 
and multiplicities of concern that 
often arise in various programs, ° | 
would like to deal with the problem 
of noise control. The point is that 
rules and regulations generate meas- 
urement needs that have to be car- 
ried out in the field, often under 
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adverse conditions. The Federal Avi 
ation Agency, the Environmental Pro 
tection Agency, the Occupational 


SRIiciar laremaleniilamateliiiintilel minty 


S| lie 


Department of Housing and Urban* 
Development as well as State - and 
local government agencies all have 
regulations and laws dealing with 
noise. Their areas of cancern are 
often different but, generally speak 
ing, the measurement base ts the 
same. Specitically, OSHA rules Timit 
worker exposure. To meet these cn 
teria is a fairly Complex matter be 
cduse it means the-worker has to 
be monitored for the daily dose ot 
noise that he receives. Ino addition 
those workers that are employed in 
nowy environments require annual 
audiometric tests to determine 
whether there has been any loss of 
hearing 
EPA has also” established noise 
rules to protect the general public 
It has published rules that require 
new trucks to meet noise specifica- 
iti tions with a decreasing noise level 
TAY TNE é turn page 
TR NAA ly ; 
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MEASUREMENT continued 


allowed over several years. In addi- 
tion, EPA is formulating rules to limit 
the noise of air compressors—the 
naisiest type of construction equip- 
ment after trucks. 

HUD is withholding construction 
loans if neighborhood noise levels 
exceed certain limits. On the face 
of it, the definition of neighborhood 
noise seems clear. However, it is 
not at all clear where instruments 
should be placed so readings can be 
taken to determine compliance or 
noncompliance with regulations. 

In addition to these and other Fed- 
eral rules, many states have noise 
regulations for a variety of motor 
products: snowmobiles, motorcycles, 
trucks and cars. And, if that weren’t 
enough, there are also building codes 
—in New York City, for example— 
that limit the amount of noise that 
can be transmitted through floors in 
apartment buildings. 

| have tried to illustrate here the 
diversity of concern in only one area: 
noise. But | could do the same thing 
in a number of areas, including air 
pollution, water pollution, radiation 
control of all types 
measurements. 

Amid this complexity where do we 
stand today? In particular, where do 
we stand with regard to similar 
measurement needs for different ob- 
jectives? | think in some ways we 
are in good shape, particularly in the 
area of basic measurement expertise. 
In other ways, | feel we need to im- 
prove procedures for making multiple 
use of measurement practices and 
know-how. Here at NBS, to go back 
to first principles, the Bureau has a 
unique role in assuring the availabil- 
ity of measurement competence and 
control. We know, also, that great 


and medical 


measurement competence exists in 
industry and indeed the necessary 
instrumentation will be developed 
there if sufficient market opportuni- 
ties exist. And market opportunities 
do exist—for example, there is a 
need for a reliable personnel noise 
dosimeter to determine a worker’s 
daily exposure to noise. 

It is clear also that the devices 
needed today are field devices, which 
must be rugged, reliable and simple 
to operate since they will be used by 
a large number of people in a variety 
of circumstances. 

In spite of our desire to help solve 
many of these emerging measure- 
ment problems, there are many cases 
where NBS is capable of rendering 
assistance but doesn’t do so because 
the institutional arrangements neces- 
sary for cooperative efforts don’t 
exist. In our concept of the case, 
better coordination is required among 
State and local governments, indus- 
try and the Federal Government in 
the application of measurements. 

Now this is not a new idea. Many 
such examples do exist. The National 
Conference of Weights and Measures 
has been and remains an effective 
organization in the enforcement of 
a fair market place, particularly with 
respect to retail The 
National Conference of Standards 
Laboratories is an effective organiza- 
tion for assuring traceability of pre- 
cision measurements, especially as 
they relate to defense and aerospace 
needs. And the National Conference 
of States on Building Codes and 
Standards is performing an invaluable 
service in trying to bring about co- 
ordination among States’ codes and 
standards for buildings. All of these, 
from our vantage point at NBS, are 


transactions. 


examples of the kinds of arrange- 
ments that can bring numerous sec- 
tors together for a common purpose. 
And we believe that similar arrange- 
ments are necessary to cover the 
broad array of problems that | men- 
tioned. 

However, before we can think in 
terms of coordination on the na- 
tional level, there must be coordina- 
tion at local and State levels. Pres- 
ently, there is no mechanism within 
a state to identify problems, to set 
priorities or to communicate its 
measurement needs systematically. 
State measurement services can be 
found in many different agencies. In 
the State of California, for example, 
there are at least seven different agen- 
cies where physical measurements 
play an important role. In an attempt 
to remedy this situation, a metrology 
advisory committee was formed. 
Under this measurement-oriented 
committee, several agencies within 
the State, working together, have 
taken on the responsibility of trying 
to define the key measurement needs 
within the State of California and 
then communicating these to NBS. 

In any new institutional arrange- 
ment, it is clear that there will be a 
role for industry and for the Federal, 
State and local governments. Indus- 
try must provide the expertise for 
building the instruments and equip- 
ment to make the measurements. 
These new instruments and services 
are necessary for State and Federal 
agencies to carry out, in a fair and 
equitable way, the enforcement of 
regulations. Such partnerships will 
bring the necessary expertise to bear 
in tackling the demanding measure- 
ment problems that are emerging 


today. oO 
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Reduction of 
Earthquake 
Losses 
Sought 


IGNIFICANT reduction in the 

death and damage potential of 
future earthquakes is the goal of 
a government research project slated 
for April 1976 completion. 

A contract signed by the Applied 
Technology Council (ATC) and the 
National Bureau of Standards blue- 
prints a two-phase, 20-month project. 
Researchers in the project will pit 
building design expertise against seis- 
mic calamities that to date have killed 
more than 1,500 Americans and 
caused over $1.8 billion in property 
losses. 

The ATC, a non-profit organization 
established by the Structural Engi- 
neers Association of California, rep- 
resents 2,000 members and is serving 
as a liaison with associations in many 
states, including Washington, Ore- 
gon, Nevada, Utah, Hawaii and Illi- 
nois. 

Funded by a total of $895,000 from 
the National Science Foundation un- 
der its Research Applied to National 
Needs (RANN) program, the research 
project calls for development of com- 
prehensive seismic design provisions 
for buildings. On the basis of an ATC 


plan covering the project’s scope, or- 
ganization and methodology, the spe- 
cialists will update, expand and sub- 
stantially revise current seismic pro- 
visions in the light of recent research 
results. 

Coordinated by the NBS Center for 
Building Technology (CBT), project 
findings will include an assessment of 
the level of risk associated with vari- 
ous seismic design provisions for the 
guidance of regulatory bodies. The 
scope will encompass all aspects of 
building and geotechnical practices to 
mitigate disastrous earthquake effects. 
Among basic questions covered will 
be: 

® Provisions for architectural, me- 
chanical and electrical features of 
construction. 

® Considerations of seismicity, geo- 
logical and soil-site effects. 

® Soil-structure interaction. 

® In-depth analysis and codification 
of required loading and performance 
criteria. 

® Investigation of design proce- 
dures for structures not presently in- 
cluded in the seismic building pro- 
visions. 


Project administrators point out 
that U.S. population growth and in- 
creasing urbanization have resulted 
in concentrations of structures built 
in earthquake-prone areas. Some ex- 
perts today suggest, for example, that 
if the series of large 1811-12 earth- 
quakes at New Madrid, Missouri, 
were to occur today, losses could 
total well over $50 billion and count- 
less lives—instead of the single death 
and minor property damage actually 
sustained at the'time of the event 
when population was sparse. Oo 





Test Patterns 
For Integrated 
Circuits 


EST patterns for integrated cir- 

cuits, little talked about but 
widely used, were the topic of a 
workshop held this fall in Scottsdale, 
Ariz. Seventy-six engineers and scien- 
tists from the semiconductor industry 
and the Federal Government partici- 
pated in the workshop, which was 
sponsored by the National Bureau of 
Standards and the Defense Advanced 
Research Projects Agency (ARPA). 

The purpose of the workshop was 
to promote an interchange among 
various industrial and government or- 
ganizations leading to a better under- 
standing of the present and future 
usage of test patterns. The workshop 
showed that the semiconductor in- 
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dustry routinely uses test patterns for 
a variety of purposes, ranging from 
checking mask alignment to assuring 
product quality. However, the work- 
shop also showed that the large vol- 
ume of data generated from these 
test patterns and the requirement for 
rapid diagnostic feedback presents a 
severe data management challenge 
which makes automatic data acqui- 
sition and display systems indis- 
pensable. 

The workshop expanded on the 
material of the Mini-Symposium on 
Semiconductor Test Patterns con- 
ducted by the ASTM Committee F-1 
on Electronics in January, 1974. Pres- 
ent ASTM efforts in test patterns in- 
clude the creation of a task force, 
headed by Martin Buehler of NBS, to 
evaluate various test pattern struc- 
tures useful for radiation hardness 
and quality assurance, and to recom- 
mend standard test structures for 
manufacturers and their customers. 
Sheet resistance test pattern struc- 
tures will be the first to be con- 
sidered. 

The NBS work on test patterns is 
part of an ARPA-sponsored activity. 
It is a major element of an NBS pro- 
gram that seeks to develop, and to 
disseminate to the electronics com- 
munity carefully evaluated and well 
documented test procedures and as- 
sociate technology to solve measure- 
ment and standardization problems 
in connection with the manufacture, 
procurement and application of semi- 
conductor devices. 

A workshop report is to be pub- 
lished. Additional information about 
the report and about the ARPA/NBS 
program may be obtained by writing 
HarryA. Schafft, Bldg. 225, Room A327, 
NBS, Washington, D.C. 20234. O 
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NBS Developing 
Guidelines for 
Computer Vote 
Counting 


Oo out of every 10 votes cast by 
Americans in November's gen- 
eral elections was counted by a com- 
puter device. In the future, computers 
will be used increasingly to count 
votes faster and more efficiently and 
accurately than people can do by 
hand. 

Because of this trend, the National 
Bureau of Standards has been asked 
by the Clearinghouse on Election Ad- 
ministration to develop guidelines for 
reliable use of computers in vote 
tallying. 

Proposed guidelines should be de- 
livered to the Clearinghouse by next 
spring. The Clearinghouse, which will 
soon move from the General Ac- 
counting Office to the new Federal 
Elections Commission, will have the 
responsibility for making the guide- 
lines available to State and local elec- 
tions officials. 

The use of computers to count 
votes in elections has not automati- 
cally insured progress. Breakdowns 
have occurred in which the computer 
yielded suspicious results until the 
election board gave up in frustration 
and hand-counted the computer card 
ballots. 

“Let's not make the computer the 
scapegoat for human error,” says Dr. 
Ruth M. Davis, Director of NBS’ In- 
stitute for Computer Sciences and 
Technology. 

‘Computers are our unwitting serv- 
ants that need to be planned for, 
tested and supervised in order to 
serve us properly. Knowledgeable 
management of computer technology 
is requisite whether the computer is 
handling a payroll, synchronizing the 
take-offs and landings at an airport, 
or counting votes 


she adds. 


in an election,” 


recommend 
steps which can be taken by election 


Our guidelines will 


administrators to insure proper func- 
tioning of the computer equipment 
and accurate computations,’’ Dr. 
Davis says. 

Roy G. manager of the 


project at NBS, has examined all types 


Saltman 


of computerized voting systems. He 
has also talked with numerous State 
and local elections officials including 
those in Michigan, Oregon, 
Angeles County, California and the 
District of Columbia. 


Los 


In most computerized systems to- 
day, Saltman explains, the voter des- 
ignates his choices by either punch- 
ing holes or making machine-readable 
marks on a special ballot. The voter 
drops the ballot in a sealed ballot 
box. These ballots are collected after 
polls close and are fed through a 
reader that scans the ballots. 

The computer takes this data, totals 
it and prints out the results for each 
candidate and issue. Many jurisdic- 
tions find it more economical to use 
a local computer than to invest in the 
lever voting machines now used by a 


majority of voters. 0 
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Cryogenic 
Data Compiled 


HE National Bureau of Standards polymers, g isordered di- and hardnéss. Thermal properties 

~ | al properti 
has published two monographs _ electric ctivities at tempera- given tiviy ene 
which are the most complete com- 


pilations to date of poly mer proper 


ties and thermal conductivities of The tables and graph 

solids at low temperatures. he data are preceded by 
These milestone volumes at methods f 

® NBS Monograph 131 


fy SOlICS 


ture and B A Review and ( 


pilation of 1 Literature, Gregg 





Childs, Lewis J. Ericks a 


Powell, 624 pages (Sept. y ; sranhs a cod oO — ntrv to it NBS ( JTC Ullc iT¢ => 


domestic postpaid. ete ind table entries also ind Re COMI Ne? iC 1¢ | 
® NBS Monograph 132, A Com } he m cement mathad «and 


’ f , , ; : "+r 1 ira f . 
tion al Evalt r Mecna ; the pny i} nomena m ) | Ji I 1C lal ¢ i ( )] 


Thermal hr) | p . » 
Selected Polymers, E. Schramm {JOO Ke iISTeé 
A. F. Clark and R. P. Reed, 848 page 

Sept. 1973), $10.25, domestic post- 

paid. 

Previously this information was 
tainable only by searching techni 
journals, conference proceedings 
industrial publications and re 
The new NBS mor 
this wearying, frust 
times fruitless rummaging 

The books may be ordered from 
the Superintendent of Documents 
U.S. Government Printing Office 
Washington, D.C. 20402. Monograph 
131 has SD Catalog No. C13.44:131 
Monograph 132, SD Catalog No. C1 
44:132. 

Monograph 131, the successor to 
a 1954 NBS circular, again covers the 
literature from 1900 to 1954 as the 
earlier publication did, but with addi 
tional references on dielectrics and 
nonmetals, and it extends the cover 
age to mid-1971. Thermal conduc 
tivities are given for- >lements alloy 
and commercial metals, semiconduc- 
tors, semimetals, ionic and valence 
crystals, minerals, molecular crvstal 





sections are currently being revised. 
This is the first time a standard has 
been issued for paste. 


Copies of the recommended volun- 
tary standard, titled “School Paste” 
and designated TS 173b, are available 
without charge from the Office of 
Engineering Standards Services, Na- 
tional Bureau of Standards, Wash- 
ington, D.C. 20234. O 





HE vast majority of building fire 

fatalities are caused by smoke and 
combustion gases rather than burns. 
Studies aimed at reducing these 
fatalities are being funded by three 
grants totaling $328,000 from the 
National Bureau of Standards. 

The grants have been awarded by 
the NBS Programmatic Center for 
Fire Research to Johns Hopkins Uni- 
versity and the universities of Pitts- 
burgh and Utah. They are: 

® $116,000 to Johns Hopkins Uni- 
versity for a study by its Applied 
Physics Laboratory (APL) to obtain 
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reliable, in-depth information 
detailed causes of death of fir 
tims, particularly those due to 
ir.ialation.” 

© $137,000 to the University 
Pittsburgh for research on the eva 


tion of toxicological effects of smoke 


1 


and vapors from a variety of burning 


plastics. 
@ $75,000 to the Universit 
for evaluation of the smo 
of fire-retardant plastics 
used in buildings and furni 
When combined, informatio 
the three university research pro 
is expected to yield greater 
standing of combustion product 
ards. Recent studies indicate 
is this peril, rather than tl 
effects of heat 
for up to 90 percent of 
fatalities. 
In cooperation with t! 
of Medical Examiners 
Medical Examiners of 
the District of Columbia 
team will assemble 
from pathological, micros¢ 


toxicological investigations of 
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f 
TI 


j- 


iUd 


- 
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estimated 120 fire victims. These data 


will be coupled with pertinent 
related information concerning 
causes, fire spread and materi 
volved to attempt to relate the 
of the burning materials to 
tailed cause of death. 

APL’s program dealing w 
pathology will be complem 
chemical analysis and controll 
ing conducted at the 
Pittsburgh and the University 

Researchers 
Pittsburgh 
Dr. Yves 
relative hazar 


paring the sensory 
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A Look at Fire Research (June) 

A Look at Sanitary Conditions in Migrant Camps (July) 

A Modern Fish Story (Nov.) 

Accuracy of Clinical Lab Tests is Upgraded (May) 

Advances in Measurement Sciences, Avogadro Constant Deter- 
mination Sparks (Oct.) 

Air, Catalysis for Clean (Jan.) 

Air Conditioners Will be Energy Labeled First (Jan.) 

Aircraft Failure: Reconstructing the Event (Apr.) 

Alcohol Detected in Space, Grain (Dec.) 

Appliance Labeling, Conserving Energy Through (Oct.) 

Architects of Survival (Mar.) 

At the Signal . . . Via Satellite Time (Apr.) 

Atomic Time Scales, Frequency Standard Systems Compare 
(Aug.) 

Atomic Timekeeping 25 Years Later (Mar.) 

Auto Paint Colors Prepared for Forsenic Use, Collection of 
(Sept.) 

Avogadro Constant Determination Sparks Advances in Meas- 
urement Science (Oct.) 

Beware!, Burglars (Feb.) 

Biomolecules in the Sky (Oct.) 

Blood Banking Bears Interest, Study on (May) 

Blood Compatibility, Protein Adsorption Applied to (May) ... 

Bolometer Calibrations, NBS Automates (Aug.) 

Building to Slash Fuel Use, Office (Mar.) 

Bureau Tackles Energy Problem (Jan.) 

Burglars Beware! (Feb.) 

Bus Experiment Aids Commuter, Energy Conservation, En- 
vironment, (July) 


Calibrate Oscillators, Color TV Used to (Aug.) 

Catalysis for Clean Air (Jan.) 

Clean Air, Catalysis for (Jan.) 

Clinical Lab Tests is Upgraded, Accuracy of (May) 

Collection of Auto Paint Colors Prepared for Forsenic Use 
(Sept.) 

Color and Appearance Measurements, Program Provides Basis 
for (Sept.) 

Color, Standardization for Measuring (Sept.) 

Color TV Used to Calibrate Oscillators (Aug.) 

Color Use, NBS to Publish Book on (Sept.) 

Colors Prepared for Forsenic Use, Collection of Auto Paint 
(Sept.) 

Commerce with an EPIC, NBS Assists Industry and (Oct.) .... 

Commuter, Energy Conservation, Environment, Bus Experi- 
ment Aids (July) 

Computer Language Standard Aids Medicine, New (May) .... 

Computer Program for Metric Conversion (Jan.) 

Computer Standards Proposed, New (july) 

Computer Technology, Privacy and Security: Twin Chal- 
lenges to (July) 

Computers?, World War III Being Fought with (Oct.) 

Condon, Edward Uhler (July) 

Conservation, Environment, Bus Experiment Aids Commuter, 
Energy (July) 

Conserving Energy Through Appliance Labeling (Oct.) 

Consumer Goods?, How Safe are (Feb.) 

Consumer Measures Adopted at Weights and Measures Con- 
ference (Sept.) 

Corrosion, Dark Corners of (Apr.) 

Cosmos Lecture Series, Man and (Apr.) 
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Cost-Sharing to Help Clean Air Waterways (Dec.) 
Cryogenic Data Compiled by NBS (Dec.) 

Dark Corners of Corrosion (Apr.) 

Data for Thermocouple Users Issued, New (Sept.) 
Dental Research, NBS Marks 55 Years of (May) 
Driver's Measure, Taking the Drunk (Jan.) 

Drunk Driver’s Measure, Taking the (Jan.) 


E-F-G 

Earthquake Losses Sought, Reduction of (Dec.) ... 

Earthquakes, Magnetometer May Help Predict (Aug.) 

Economy, Effects of Metrication on the U.S. (June) 

Edward Uhler Condon (July) 

Effects of Metrication on the U.S. Economy (june) 

Energy, Conservation, Environment, Bus Experiment Aids Com- 
muter, (July) 

Energy Conservation Established, Office of (Nov.) 

Energy from Waste (Dec.) 

Energy Labeled First, Air Conditioners Will be (Feb.) 

Energy Monitored, Stray (July) 

Energy Problem, Bureau Tackles (Jan.) 

Energy-Saving School, NBS Helps Design (Mar.) 

Energy Squeeze, Facing the (Mar.) 

Energy Through Appliance Labeling, Conserving (Oct.) 

Energy-Utilization—An Instrumentation Challenge, Measure- 
ment of (Mar.) 

Environment, Bus Experiment Aids Commuter, Energy Conser- 
vation, (July) 

Environmental Data, Validation of (June) 

Equity May Prevail, That (Feb.) 

Facing the Energy Squeeze (Mar.) 

Ferrite Measurement in Stainless Welds and Casting, NBS Con- 
tributes to (Feb.) 

Fire Connection, Nursing Homes. . . and a (Apr.) 

(Fire), NBS Research Goes Back More Than 70 Years (June)... 

(Fire), NBS Test Method Adopted as Tentative Standard by 
NFPA (Sept.) 

Fire Research Building, New (june) 

Fire Research, Latest Publications on (June) 

First NBS-AIA Research Resident Named (Oct.) 

Fish Story, A Modern (Nov.) 

Flammability: A New Look at an Age-Old Problem (June) ... 

Forsenic Use, Collection of Auto Paint Colors Prepared for 
(Sept.) 

From Thales to Josephson (June) 

Frequency Standard Systems Compare Atomic Time Scales 
(Aug.) 

Frequency Texts Published, Time and (Oct.) 

Fuel Use, Office Building to Slash (Mar.) 

G, How Big is (Aug.) 

Getting from Square 1 to Square 2 (Sept.) 

Getting It Together Polymerically (May) 

Getting Through with Microwaves (Aug.) 

Glass, Clearly, Through a (Apr.) 

Grain Alcohol Detected in Space (Dec.) 

Greater Visibility Sought for Warning Lights (Sept.) 

Grill Safety, NBS Urges Charcoal (July) 

Guide to Courtroom Systems Prepared (Aug.) 


H-1 
Health Hazards of Poor Radioactivity Measurement, Reducing 
the (Feb.) 
Health Measurements, SRM’s Help Improve (May) 
Health Research, The NBS Reactor: Tool for (May) 
Heat-Pipe Ovens Developed, More Versatile (Aug.) 
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Helmets: How Safe?, Police (Apr.) 

HIGHLIGHTS 
Accuracy in Trace Analysis (Sept.) 
Aiding Weather Reports (Mar.) 
Air Conditioner Pamphlet (July) 
Air, Water Short Course (Nov.) 
Analyzing Hydrocarbons (Feb.) 
Antenna Calibration (June) 
Antenna Scanner Completed (july) 
Appliance Labeling (July) 
Appliance Labeling (Nov.) 
Automatic Typesetting (Feb.) 
Automation and Public Service (April) 
Barrier Penetration Tests (Oct.) 
Boulder Open House (Aug.) 
Calibration Service (June) 
Call for Papers (Nov.) 
Carpet Flammability (Mar.) 
Catalog of NBS Papers Available (Aug.) 
Coal Mine Safety (Nov.) 
Colorado Receives Standards (July) 
Computer Control System (Mar.) 
Computer Weather Data (Dec.) 
Congressional Visit (Sept.) 
Consumer Metric Booklet (Jan.) 
Cooperative MHD Program (July) 
Critical Point of Ethylene (June) 
Crude Oil Density Study (Aug.) 
Design Criteria Delivered (May) 
EMI Testing Techniques (Jan.) 
Energy Conservation Kit (Apr.) 
Energy Guidelines (Jan.) 
Energy Tip Sheet Out (Mar.) 
Federal Data Elements (Apr.) 
Fire Protection Master Plans (Oct.) 
Fire Reporting System (Oct.) 
Flammable Research Award (Oct.) 
Food and Nutrition Survey (June) 
Forensic Science Aid (Dec.) 
Gasoline Dispensers (Mar.) 
High-Rise Building Fires (June) 


Index of International Standards (Aug.) 
Joint Measurement Conference (June) 
Largest Molecule Yet Detected in Space (Aug.) 


Lead Paint Poisoning (July) 

Legal Metrology Group Set (Mar.) 
Machine Tool Show (Aug.) 

Magnetic Disk Calibrations (Feb.) 
Mapping Oxygen in Brain Tissue (Jan.) 
Marine Pollution Monitoring (Feb.) 
Massachusetts Receives Standards (Nov.) 
Measurement Science in Transition (Oct.) 
Measurement Seminar (Sept.) 
Measuring Cap Noise (May) 

Measuring Noise (Jan.) 

Mercury Monitor Calibration (June) 
Microwave Anechoic Chambers (Apr.) 
Mobile Home Fires (May) 
NBS-Japanese Symposium (Jan.) 
Networking Terminology (July) 
Neutron Radiography (Dec.) . 

New Calibrations Service (Feb.) 

New IBS Head (June) 
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New Industrial SRM’s (Sept.) 

New Reference Fuels (Nov.) 

New Sleepwear Standard (Aug.) 

Noise Control Conference (Sept.) 

Noise Standards (Feb.) 

Nuclear Safeguard (Dec 

Optical Radiation (June) 

Pesticide Technology (June) 
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